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DETAILED ACTION 



Introduction 



1. 



Claims 1-36 of the application have been examined. 



Information Disclosure Statement 



2. Acknowledgment is made of the information disclosure statements filed on 
August 16, 2001 together with copies of the patents and papers. The patents and 
papers have been considered in reviewing the claims. 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 



Drawings 



3. 



The drawings submitted on July 25, 2000 are accepted. 



Claim Rejections - 35 (JSC § 103 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. Claims 1, 2, 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anderson et al. (AN) (U.S. Patent 6,385,565) in view of Peil (PE) (U.S. Patent 4,806,937), and 
further in view of Hanf et al. (HA) (U.S. Patent 6,438,462). 

5.1 AN teaches system and method for determining the desired decoupling components for 
power distribution systems using a computer system. Specifically as per Claim 1, AN teaches a 
system for determining decoupling components for a power distribution system (Abstract, LI -3; 
CL4, L22-25); the system comprising: 

a database of characteristic values for a plurality of decoupling components (Abstract, 
LI 1-13; CL4, L38-45; Fig. 8B, Blk 841); and 

a computer system configured to: 

access the database of characteristic values for the plurality of decoupling components 
(Abstract, LI 1-13; CL4, L38-45; Fig. 8B, Blk 841); 

accept known system parameters for the power distribution system (Fig. 8B, Blk 806; 
CL18, L33-44); 
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select one or more different decoupling components based on the known system 
parameters for the power distribution system and entries in the database (CL4, L66 to CL5, L5; 
CL5, L25-33; Fig. 8B, Blks 860, 807, 822, 841); 

calculate a specific quantity for selected decoupling components, the selected decoupling 
components selected from the database based on known system parameters (CL5, L41-61; CL6, 
L21-40; Fig. 8B, Blks 860, 807, 822, 841; Fig 5, Blk 520); and 

determine a location of placement within the power distribution system for each of the 
selected decoupling components based on the known system parameters and the entries in the 
database (Fig 8B, Blk 823; Fig 5, Blk 540-555; CL6, L51 to CL7, L26). 

AN does not expressly teach the power distribution system including a voltage regulator 
module. PE teaches the power distribution system including a voltage regulator module (Fig 2; 
CL7, LI 1-30; CL8, L4-13; CL8, L65-68; CL9, L33-40, L61-65; CL12, L33 to CL13, L15; 
CL13, L32-48; Fig 6), as the voltage regulation stabilizes the output voltage to within allowable 
tolerance (CL8, LI 0-12; CL12, L59-64). It would have been obvious to one of ordinary skill in 
the art at the time of Applicants' invention to modify the system of AN with the system of PE 
that included the power distribution system including a voltage regulator module, as the voltage 
regulation would stabilize the output voltage to within allowable tolerance. 

AN does not expressly teach simulating a voltage regulator circuit using a mathematical 
model of the voltage regulator circuit, wherein simulating the voltage regulator circuit includes 
simulating a voltage with a voltage source model; simulating ramping up or ramping down of 
current in the voltage regulator circuit; and simulating effects of output inductance on the voltage 
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regulator circuit with a model of an output inductor. PE teaches simulating a voltage regulator 
circuit using a mathematical model of the voltage regulator circuit, wherein simulating the 
voltage regulator circuit includes simulating a voltage with a voltage source model; simulating 
ramping up or ramping down of current in the voltage regulator circuit; and simulating effects of 
output inductance on the voltage regulator circuit with a model of an output inductor (CL12, L65 
to CL13, LI 5; CL13, L32-48; Figs 6, 7A and 7B), as simulating the voltage and the effects of the 
output impedance on voltage allows identification of the transient response of the voltage 
regulator under various conditions (Fig 7B; CL13, Ll-3). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of AN with the 
system of PE that included simulating a voltage regulator circuit using a mathematical model of 
the voltage regulator circuit, wherein simulating the voltage regulator circuit included simulating 
a voltage with a voltage source model; simulating ramping up or ramping down of current in the 
voltage regulator circuit; and simulating effects of output inductance on the voltage regulator 
circuit with a model of an output inductor, as simulating the voltage and the effects of the output 
impedance on voltage would allow identification of the transient response of the voltage 
regulator under various conditions. 

AN and PE do not expressly teach simulating ramping up or ramping down of current in 
the voltage regulator circuit with a model of a slew inductor. HA teaches simulating ramping up 
or ramping down of current in the voltage regulator circuit with a model of a slew inductor 
(CL17, L51 to CL18, L29), as by control of slew rate, radio frequency interference signal 
suppression can be directly influenced (CL18, L12-15). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of AN and PE 
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with the system of HA that included simulating ramping up or ramping down of current in the 
voltage regulator circuit with a model of a slew inductor, as by control of slew rate, radio 
frequency interference signal suppression could be directly influenced. 

As per Claim 2, AN teaches that the decoupling components are capacitors, and wherein 
characteristics of each of the capacitors includes a rated capacitance value, a mounted inductance 
value, and an equivalent series resistance (ESR) value (CL5, L26-29). 

5.3 As per Claim 25, AN teaches a system for determining decoupling components for a 
power distribution system (Abstract, LI -3; CL4, L22-25); the system comprising: 

a database of characteristic values for a plurality of decoupling components (Abstract, 
LI 1-13; CL4, L38-45; Fig. 8B, Blk 841); and 

a computer system configured to: 

access the database of characteristic values for the plurality of decoupling components 
(Abstract, LI 1-13; CL4, L38-45; Fig. 8B, Blk 841); 

accept known system parameters for the power distribution system (Fig. 8B, Blk 806; 
CL18, L33-44); 

select one or more different decoupling components based on the known system 
parameters for the power distribution system and entries in the database (CL4, L66 to CL5, L5; 
CL5, L25-33; Fig. 8B, Blks 860, 807, 822, 841); 
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calculate a specific quantity for selected decoupling components, the selected decoupling 
components selected from the database based on known system parameters (CL5, L41-61; CL6, 
L21-40; Fig. 8B, Blks 860, 807, 822, 841; Fig 5, Blk 520); and 

determine a location of placement within the power distribution system for each of the 
selected decoupling components based on the known system parameters and the entries in the 
database (Fig 8B, Blk 823; Fig 5, Blk 540-555; CL6, L5 1 to CL7, L26). 

AN teaches simulating power distribution circuit using a SPICE model (CL18, L5-13; 
Fig 8A, Blk 860, 865). AN does not expressly teach simulating a voltage regulator circuit using 
a SPICE model of the voltage regulator circuit. PE teaches simulating voltage regulator circuit 
(CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating the voltage 
regulator circuit allows identification of the transient response of the voltage regulator under 
various conditions (Fig 7B; CL13, LI -3). It would have been obvious to one of ordinary skill in 
the art at the time of Applicants' invention to combine the SPICE model simulation of AN with 
the voltage regulator circuit simulation of PE, as simulating the voltage regulator circuit using a 
SPICE model would allow identification of the transient response of the voltage regulator under 
various conditions. 

AN teaches simulating power distribution circuit using a SPICE model; and simulating a 
voltage with a SPICE model of a voltage source (CL18, L5-13; Fig 8A, Blk 860, 865). AN does 
not expressly teach simulating ramping up or ramping down of current in the voltage regulator 
circuit with a SPICE model of a slew inductor; and simulating effects of output inductance on the 
voltage regulator circuit with a SPICE model of an output inductor. PE teaches simulating 
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ramping up or ramping down of current in the voltage regulator circuit; and simulating effects of 
output inductance on the voltage regulator circuit with a model of an output inductor (CL12, L65 
to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating the voltage and the effects of the 
output impedance on voltage allows identification of the transient response of the voltage 
regulator under various conditions (Fig 7B; CL13, LI -3). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to combine the simulating power 
distribution circuit using a SPICE model; and simulating a voltage with a SPICE model of a 
voltage source of AN with the system of PE that included simulating ramping up or ramping 
down of current in the voltage regulator circuit; and simulating effects of output inductance on 
the voltage regulator circuit with a model of an output inductor, as simulating the voltage and the 
effects of the output impedance on voltage would allow identification of the transient response of 
the voltage regulator under various conditions. 

AN teaches simulating power distribution circuit using a SPICE model (CL18, L5-13; 
Fig 8A, Blk 860, 865). AN and PE do not expressly teach simulating ramping up or ramping 
down of current in the voltage regulator circuit with a SPICE model of a slew inductor. HA 
teaches simulating ramping up or ramping down of current in the voltage regulator circuit with a 
model of a slew inductor (CL17, L51 to CL18, L29), as by control of slew rate, radio frequency 
interference signal suppression can be directly influenced (CL1 8, LI 2- 15). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to combine the 
simulating power distribution circuit using a SPICE model of AN and PE with the system of HA 
that included simulating ramping up or ramping down of current in the voltage regulator circuit 
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with a model of a slew inductor, as by control of slew rate, radio frequency interference signal 
suppression could be directly influenced. 

As per Claim 26, AN teaches that the decoupling components are capacitors, and wherein 
characteristics of each of the capacitors includes a rated capacitance value, a mounted inductance 
value, and an equivalent series resistance (ESR) value (CL5, L26-29). 

6. Claims 3, 6-8, 11,12, 17-19, 27, 30-32, 35 and 36 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Anderson et al. (AN) (U.S. Patent 6,385,565) in view of Peil (PE) 
(U.S. Patent 4,806,937), and Hanf et al. (HA) (U.S. Patent 6,438,462), and further in view of 
Brown (BR) (U.S. Patent 5,960,207) and Chan (CH) (U.S. Patent 6,466,898). 

6.1 As per Claim 3, AN, PE and HA teach the system of claim 2. AN, PE and HA do not 
expressly teach that the computer system is further configured to obtain an estimate of a bulk 
capacitance value for the power distribution system; and refine the bulk capacitance value based 
on results obtained during the cyclical simulation. BR teaches that the computer system is 
further configured to obtain an estimate of a bulk capacitance value for the power distribution 
system; and refine the bulk capacitance value based on results obtained during the cyclical 
simulation (CL6, LI 4-21), as the output voltage and the amount of filtering are set by the value 
of the bulk capacitance in relation to load current and the bulk capacitance decreases the voltage 
ripple (CL6, LI 6-21). It would have been obvious to one of ordinary skill in the art at the time 
of Applicants' invention to modify the system of AN, PE and HA with the system of BR that 
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included the computer system further configured to obtain an estimate of a bulk capacitance 
value for the power distribution system; and refine the bulk capacitance value based on results 
obtained during the cyclical simulation, as the output voltage and the amount of filtering would 
be set by the value of the bulk capacitance in relation to load current and the bulk capacitance 
would decrease the voltage ripple. 

AN, PE, HA and BR do not expressly teach that the computer system is further 
configured to perform a cyclical simulation of the power distribution system, wherein the 
cyclical simulation comprises simulating the operation of the power distribution system over a 
plurality of clock cycles. CH teaches that the computer system is further configured to perform 
a cyclical simulation of the power distribution system, wherein the cyclical simulation comprises 
simulating the operation of the power distribution system over a plurality of clock cycles (CL1, 
L64-67; Fig 4; Fig 9; CL7, L47-52), as cycle based simulation allows trading off accuracy with 
speed and reduce design verification time (CL1, L64-67). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of AN, PE, HA 
and BR with the system of CH that included the computer system further configured to perform 
a cyclical simulation of the power distribution system, wherein the cyclical simulation comprised 
simulating the operation of the power distribution system over a plurality of clock cycles, as 
cycle based simulation would allow trading off accuracy with speed and reduce design 
verification time. 

6.2 As per Claim 6, AN, PE, HA, BR and CH teach the system of claim 3. AN, HA, BR 
and CH do not expressly teach that the computer system is configured to simulate an output 
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resistor of the voltage regulator circuit, wherein simulating the output resistor simulates effects 
of resistance between the output of the voltage regulator circuit and a load coupled to the voltage 
regulator circuit. PE teaches that the computer system is configured to simulate an output 
resistor of the voltage regulator circuit, wherein simulating the output resistor simulates effects 
of resistance between the output of the voltage regulator circuit and a load coupled to the voltage 
regulator circuit (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating the 
output resistor and the effects of resistance between the output of the voltage regulator circuit 
and a load coupled to the voltage regulator circuit allows identification of the transient response 
of the voltage regulator under various conditions (Fig 7B; CL13, Ll-3). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
system of AN, HA, BR and CH with the system of PE that included computer system 
configured to simulate an output resistor of the voltage regulator circuit, wherein simulating the 
output resistor simulated effects of resistance between the output of the voltage regulator circuit 
and a load coupled to the voltage regulator circuit, as simulating the output resistor and the 
effects of resistance between the output of the voltage regulator circuit and a load coupled to the 
voltage regulator circuit would allow identification of the transient response of the voltage 
regulator under various conditions. 

6.3 As per Claim 7, AN, PE, HA, BR and CH teach the system of claim 6. AN, HA, BR 
and CH do not expressly teach that the computer system is configured to simulate the effects of 
equivalent series resistance of a capacitor in the voltage regulator circuit with a model of a 
decoupling resistor. PE teaches that the computer system is configured to simulate the effects of 
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equivalent series resistance of a capacitor in the voltage regulator circuit with a model of a 
decoupling resistor (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating 
the effects of equivalent series resistance of a capacitor in the voltage regulator circuit with a 
model of a decoupling resistor allows identification of the transient response of the voltage 
regulator under various conditions (Fig 7B; CL13, Ll-3). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of AN, HA, BR 
and CH with the system of PE that included computer system configured to simulate the effects 
of equivalent series resistance of a capacitor in the voltage regulator circuit with a model of a 
decoupling resistor, as simulating the effects of equivalent series resistance of a capacitor in the 
voltage regulator circuit with a model of a decoupling resistor would allow identification of the 
transient response of the voltage regulator under various conditions. 

6.4 As per Claim 8, AN, PE, HA, BR and CH teach the system of claim 3. AN also teaches 
the known system parameters for the power distribution system (CL18, L33-41); comprising one 
or more of the following: 

one or more power supply characteristics (C118, L35-41); 

allowable voltage ripple (CL18, L35-36); 

total current consumption (CL18, L36); 

physical location constraints (CL18, L38-39); 

weighting factors (CL18, L45-46; CLIO, L41-53); or 

a frequency range for a target impedance of the power distribution system (CL18, L41; 
CL5, L6-15). 
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AN, HA, BR and CH do not expressly teach that the known system parameters for the 
power distribution system comprise load characteristics and one or more voltage regulator circuit 
characteristics. PE teaches that the known system parameters for the power distribution system 
comprise load characteristics and one or more voltage regulator circuit characteristics (CL12, 
L65 to CL13, LI 5; CL13, L32-48; Figs 6, 7A and 7B), as simulating load characteristics and one 
or more voltage regulator circuit characteristics allows identification of the transient response of 
the voltage regulator under various conditions (Fig 7B; CL13, LI -3). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
system of AN, HA, BR and CH with the system of PE that included the known system 
parameters for the power distribution system comprising load characteristics and one or more 
voltage regulator circuit characteristics, as simulating load characteristics and one or more 
voltage regulator circuit characteristics would allow identification of the transient response of the 
voltage regulator under various conditions. 

6.5 As per Claim 1 1, AN, PE, HA, BR and CH teach the system of claim 3. AN also 
teaches that the system is further configured to calculate one or more electrical characteristic 
values at one or more specified physical locations within the power distribution system 
(Abstract, L20-24; CL6, L8-14). 

6.6 As per Claim 12, AN, PE, HA, BR and CH teach the system of claim 3. AN also 
teaches that the system is further configured to generate a resultant bill of goods, the bill of 
goods including a specific quantity of each of the selected decoupling components and 
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information concerning location of physical placement of the selected decoupling components 
within the power distribution system (CL6, LI 7- 19; CL15, L14-21). 

6.7 As per Claim 17, AN, PE, BR and CH teach the method of claim 13. AN, BR and CH 
do not expressly teach that the model of the voltage regulator circuit is a mathematical model, 
wherein the mathematical model comprises a voltage source model, wherein the voltage source 
model is configured for simulating a voltage source for the power distribution system; and an 
output inductor model, wherein the output inductor model is configured for simulating effects of 
output inductance on the voltage regulator circuit. PE teaches that the model of the voltage 
regulator circuit is a mathematical model, wherein the mathematical model comprises a voltage 
source model, wherein the voltage source model is configured for simulating a voltage source for 
the power distribution system; and an output inductor model, wherein the output inductor model 
is configured for simulating effects of output inductance on the voltage regulator circuit (CL12, 
L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating the voltage and the effects 
of the output impedance on voltage allows identification of the transient response of the voltage 
regulator under various conditions (Fig 7B; CL13, Ll-3). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the method of AN, BR and 
CH with the method of PE that included the model of the voltage regulator circuit being a 
mathematical model, wherein the mathematical model comprised a voltage source model, 
wherein the voltage source model was configured for simulating a voltage source for the power 
distribution system; and an output inductor model, wherein the output inductor model was 
configured for simulating effects of output inductance on the voltage regulator circuit, as 
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simulating the voltage and the effects of the output impedance on voltage would allow 
identification of the transient response of the voltage regulator under various conditions. 

AN, BR, CH and PE do not expressly teach a slew inductor model, wherein the slew 
inductor model is configured for simulating a ramping up or a ramping down of current in the 
voltage regulator circuit. HA teaches a slew inductor model, wherein the slew inductor model is 
configured for simulating a ramping up or a ramping down of current in the voltage regulator 
circuit (CL17, L51 to CL18, L29) } as by control of slew rate, radio frequency interference signal 
suppression can be directly influenced (CL18, LI 2- 15). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the method of AN, BR, 
CH and PE with the method of HA that included a slew inductor model, wherein the slew 
inductor model was configured for simulating a ramping up or a ramping down of current in the 
voltage regulator circuit, as by control of slew rate, radio frequency interference signal 
suppression could be directly influenced. 

AN, HA, BR and CH do not expressly teach a decoupling resistor model, wherein the 
decoupling resistor model is configured to simulate the effects of an equivalent series resistance 
of a capacitor in the voltage regulator circuit. PE teaches a decoupling resistor model, wherein 
the decoupling resistor model is configured to simulate the effects of an equivalent series 
resistance of a capacitor in the voltage regulator circuit (CL12, L65 to CL13, LI 5; CL13, L32- 
48; Figs 6, 7A and 7B), as simulating the effects of equivalent series resistance of a capacitor in 
the voltage regulator circuit with a model of a decoupling resistor allows identification of the 
transient response of the voltage regulator under various conditions (Fig 7B; CL13, LI -3). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 



Application/Control Number: 09/625,578 Page 1 6 

Art Unit: 2123 

modify the method of AN, HA, BR and CH with the method of PE that included a decoupling 
resistor model, wherein the decoupling resistor model is configured to simulate the effects of an 
equivalent series resistance of a capacitor in the voltage regulator circuit, as simulating the 
effects of equivalent series resistance of a capacitor in the voltage regulator circuit with a model 
of a decoupling resistor would allow identification of the transient response of the voltage 
regulator under various conditions. 

AN, HA, BR and CH do not expressly teach an output resistor model, wherein the output 
resistor model is configured for simulating effects of resistance between an output of the voltage 
regulator circuit and the load. PE teaches an output resistor model, wherein the output resistor 
model is configured for simulating effects of resistance between an output of the voltage 
regulator circuit and the load (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as 
simulating the output resistor and the effects of resistance between the output of the voltage 
regulator circuit and a load allows identification of the transient response of the voltage regulator 
under various conditions (Fig 7B; CL13, LI -3). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the method of AN, HA, BR and 
CH with the method of PE that included an output resistor model, wherein the output resistor 
model is configured for simulating effects of resistance between an output of the voltage 
regulator circuit and the load, as simulating the output resistor and the effects of resistance 
between the output of the voltage regulator circuit and a load would allow identification of the 
transient response of the voltage regulator under various conditions. 
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6.8 As per Claim 1 8, AN, PE, HA, BR and CH teach the method of claim 17. AN, HA, BR 
and CH do not expressly teach that the mathematical model of the voltage regulator circuit is a 
simplified model. PE teaches that the mathematical model of the voltage regulator circuit is a 
simplified model (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), because as per 
CH, simplified model of the voltage regulator reduces the design verification time (CL1, L65- 
67). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the system of AN, HA, BR and CH with the system of PE that included the 
mathematical model of the voltage regulator circuit being a simplified model, as simplified 
model of the voltage regulator reduces the design verification time. 

AN, PE, BR and CH do not expressly teach that the voltage regulator circuit is a 
switching voltage regulator. HA teaches that the voltage regulator circuit is a switching voltage 
regulator (CL12, L65 to CL13, L15; CL13 } L32-48; Figs 6, 7A and 7B), as a switching mode 
voltage regulator can be activated and deactivated by means of a control signal (CL5, L25-27). 
It would have been obvious to one of ordinary skill in the art at the time of Applicants' invention 
to modify the method of AN, PE, BR and CH with the method of HA that included the voltage 
regulator circuit being a switching voltage regulator, as a switching mode voltage regulator could 
be activated and deactivated by means of a control signal. 

6.9 As per Claim 19, AN, PE, HA, BR and CH teach the method of claim 18. AN teaches 
that the mathematical model of the power distribution system is a SPICE model (CL18, L5-13; 
Fig 8A, Blk 860, 865). AN, HA, BR and CH do not expressly teach that the mathematical 
model of the voltage regulator circuit is a SPICE model. PE teaches that the mathematical 
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model of the voltage regulator (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as 
simulating the voltage regulator allows identification of the transient response of the voltage 
regulator under various conditions (Fig 7B; CL13, LI -3). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to combine the SPICE model method 
of AN with the voltage regulator circuit method of PE that included that the mathematical model 
of the voltage regulator circuit, as simulating the voltage regulator circuit using a SPICE model 
would allow identification of the transient response of the voltage regulator under various 
conditions. 

6.10 As per Claim 27, AN, PE and HA teach the system of claim 26. AN, PE and HA do not 
expressly teach that the computer system is further configured to obtain an estimate of a bulk 
capacitance value for the power distribution system; and refine the bulk capacitance value based 
on results obtained during the cyclical simulation. BR teaches that the computer system is 
further configured to obtain an estimate of a bulk capacitance value for the power distribution 
system; and refine the bulk capacitance value based on results obtained during the cyclical 
simulation (CL6, LI 4-21), as the output voltage and the amount of filtering are set by the value 
of the bulk capacitance in relation to load current and the bulk capacitance decreases the voltage 
ripple (CL6, LI 6-21). It would have been obvious to one of ordinary skill in the art at the time 
of Applicants' invention to modify the system of AN, PE and HA with the system of BR that 
included the computer system further configured to obtain an estimate of a bulk capacitance 
value for the power distribution system; and refine the bulk capacitance value based on results 
obtained during the cyclical simulation, as the output voltage and the amount of filtering would 
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be set by the value of the bulk capacitance in relation to load current and the bulk capacitance 
would decrease the voltage ripple. 

AN, PE, HA and BR do not expressly teach that the computer system is further 
configured to perform a cyclical simulation of the power distribution system, wherein the 
cyclical simulation comprises simulating the operation of the power distribution system over a 
plurality of clock cycles. CH teaches that the computer system is further configured to perform 
a cyclical simulation of the power distribution system, wherein the cyclical simulation comprises 
simulating the operation of the power distribution system over a plurality of clock cycles (CL1, 
L64-67; Fig 4; Fig 9; CL7, L47-52), as cycle based simulation allows trading off accuracy with 
speed and reduce design verification time (CL1, L64-67). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of AN, PE, HA 
and BR with the system of CH that included the computer system further configured to perform 
a cyclical simulation of the power distribution system, wherein the cyclical simulation comprised 
simulating the operation of the power distribution system over a plurality of clock cycles, as 
cycle based simulation would allow trading off accuracy with speed and reduce design 
verification time. 

6. 1 1 As per Claim 30, AN, PE, HA, BR and CH teach the system of claim 27. AN teaches 
simulating power distribution circuit using a SPICE model (CL18, L5-13; Fig 8 A, Blk 860, 865). 
AN, HA, BR and CH do not expressly teach that the computer system is configured to simulate 
the effects of an output resistance from a load coupled to the voltage regulator circuit using a 
SPICE model of an output resistor. PE teaches that the computer system is configured to 
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simulate the effects of an output resistance from a load coupled to the voltage regulator circuit 
(CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating the output resistor 
and the effects of resistance between the output of the voltage regulator circuit and a load 
coupled to the voltage regulator circuit allows identification of the transient response of the 
voltage regulator under various conditions (Fig 7B; CL13, LI -3). It would have been obvious to 
one of ordinary skill in the art at the time of Applicants' invention to combine the simulating 
power distribution circuit using a SPICE model of AN with the system of PE that included the 
computer system configured to simulate the effects of an output resistance from a load coupled 
to the voltage regulator circuit, as simulating the output resistor and the effects of resistance 
between the output of the voltage regulator circuit and a load coupled to the voltage regulator 
circuit would allow identification of the transient response of the voltage regulator under various 
conditions. 

6.12 As per Claim 3 1 , AN, PE, HA, BR and CH teach the system of claim 30. AN teaches 
simulating power distribution circuit using a SPICE model (CL18, L5-13; Fig 8A, Blk 860, 865). 
AN, HA, BR and CH do not expressly teach that the computer system is configured to simulate 
the effects of equivalent series resistance of a capacitor in the voltage regulator circuit with a 
SPICE model of a decoupling resistor. PE teaches that the computer system is configured to 
simulate the effects of equivalent series resistance of a capacitor in the voltage regulator circuit 
with a model of a decoupling resistor (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 
7B), as simulating the effects of equivalent series resistance of a capacitor in the voltage 
regulator circuit with a model of a decoupling resistor allows identification of the transient 
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response of the voltage regulator under various conditions (Fig 7B; CL13, LI -3). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to combine 
the simulating power distribution circuit using a SPICE model of AN with the system of PE that 
included computer system configured to simulate the effects of equivalent series resistance of a 
capacitor in the voltage regulator circuit with a model of a decoupling resistor, as simulating the 
effects of equivalent series resistance of a capacitor in the voltage regulator circuit with a model 
of a decoupling resistor would allow identification of the transient response of the voltage 
regulator under various conditions. 

6.13 As per Claim 32, AN, PE, HA, BR and CH teach the system of claim 27. AN also 
teaches the known system parameters for the power distribution system (CL18, L33-41); 
comprising one or more of the following: 

one or more power supply characteristics (C118, L35-41); 

allowable voltage ripple (CL18, L35-36); 

total current consumption (CL18, L36); 

physical location constraints (CL18, L38-39); 

weighting factors (CL18, L45-46; CLIO, L41-53); or 

a frequency range for a target impedance of the power distribution system (CL18, L41; 
CL5,L6-15). 

AN, HA, BR and CH do not expressly teach that the known system parameters for the 
power distribution system comprise load characteristics and one or more voltage regulator circuit 
characteristics. PE teaches that the known system parameters for the power distribution system 
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comprise load characteristics and one or more voltage regulator circuit characteristics (CL12, 
L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating load characteristics and one 
or more voltage regulator circuit characteristics allows identification of the transient response of 
the voltage regulator under various conditions (Fig 7B; CL13, Ll-3). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
system of AN, HA, BR and CH with the system of PE that included the known system 
parameters for the power distribution system comprising load characteristics and one or more 
voltage regulator circuit characteristics, as simulating load characteristics and one or more 
voltage regulator circuit characteristics would allow identification of the transient response of the 
voltage regulator under various conditions. 

6.14 As per Claim 35, AN, PE, HA, BR and CH teach the system of claim 27. AN also 
teaches that the system is further configured to calculate one or more electrical characteristic 
values at one or more specified physical locations within the power distribution system 
(Abstract, L20-24; CL6, L8-14). 

6.15 As per Claim 36, AN, PE, HA, BR and CH teach the system of claim 27. AN also 
teaches that the system is further configured to generate a resultant bill of goods, the bill of 
goods including a specific quantity of each of the selected decoupling components and 
information concerning location of physical placement of the selected decoupling components 
within the power distribution system (CL6, LI 7-1 9; CL15, L14-21). 
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7. Claims 4, 5, 28 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anderson et al. (AN) (U.S. Patent 6,385,565) in view of PeiL (PE) (U.S. Patent 4,806,937), 
Hanf et al. (HA) (U.S. Patent 6,438,462), Brown (BR) (U.S. Patent 5,960,207) and Chan (CH) 
(U.S. Patent 6,466,898), and further in view of Chun (CHU) ("investigation of voltage 
regulation stability of static synchronous compensator in power system", IEEE, January 2000). 

7.1 As per Claim 4, AN, PE, HA, BR and CH teach the system of claim 3. AN, PE, HA, 
BR and CH do not expressly teach that the computer system is further configured to analyze a 
transient response of the power distribution system during the cyclical simulation. CHU teaches 
that the computer system is further configured to analyze a transient response of the power 
distribution system during the cyclical simulation. (Page 2643, Fig 4 and 5; Page 2644, Fig 6 
and 9; Page 2644, CL1, Para 1; Page 2645, Fig 12 and 13), as the transient response indicates 
the speed of response as a function of time and transient gain (Page 2644, CL2, Para 1). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the system of AN, PE, HA, BR and CH with the system of CHU that included the 
computer system further configured to analyze a transient response of the power distribution 
system during the cyclical simulation, as the transient response would indicate the speed of 
response as a function of time and transient gain. 

7.2 As per Claim 5, AN, PE, HA, BR, CH and CHU teach the system of claim 4. AN, PE, 
HA, BR and CH do not expressly teach that the computer system is further configured to 
analyze stability of the power distribution system during the cyclical simulation. CHU teaches 
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that the computer system is further configured to analyze stability of the power distribution 
system during the cyclical simulation. (Page 2645, Fig 10; Page 2646, Fig 14 and 15; Page 
2647, Fig 17; Page 2645,CL1, Para 1), as the power distribution system has resonance 
characteristics and in systems with low resonant frequency the transient gain must be reduced to 
keep stability in the voltage (Page 2645, CL1, Para 1). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of AN, PE, 
HA, BR and CH with the system of CHU that included the computer system further configured 
to analyze stability of the power distribution system during the cyclical simulation, as the power 
distribution system would have resonance characteristics and in systems with low resonant 
frequency the transient gain must be reduced to keep stability in the voltage. 

7.3 As per Claim 28, AN, PE, HA, BR and CH teach the system of claim 27. AN, PE, HA, 
BR and CH do not expressly teach that the computer system is further configured to analyze a 
transient response of the power distribution system during the cyclical simulation. CHU teaches 
that the computer system is further configured to analyze a transient response of the power 
distribution system during the cyclical simulation. (Page 2643, Fig 4 and 5; Page 2644, Fig 6 
and 9; Page 2644, CL1, Para 1; Page 2645, Fig 12 and 13), as the transient response indicates 
the speed of response as a function of time and transient gain (Page 2644, CL2, Para 1). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the system of AN, PE, HA, BR and CH with the system of CHU that included the 
computer system further configured to analyze a transient response of the power distribution 
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system during the cyclical simulation, as the transient response would indicate the speed of 
response as a function of time and transient gain. 

7.4 As per Claim 29, AN, PE, HA, BR, CH and CHU teach the system of claim 28. AN, 
PE, HA, BR and CH do not expressly teach that the computer system is further configured to 
analyze stability of the power distribution system during the cyclical simulation. CHU teaches 
that the computer system is further configured to analyze stability of the power distribution 
system during the cyclical simulation. (Page 2645, Fig 10; Page 2646, Fig 14 and 15; Page 
2647, Fig 17; Page 2645,CL1, Para 1), as the power distribution system has resonance 
characteristics and in systems with low resonant frequency the transient gain must be reduced to 
keep stability in the voltage (Page 2645, CL1, Para 1). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of AN, PE, 
HA, BR and CH with the system of CHU that included the computer system further configured 
to analyze stability of the power distribution system during the cyclical simulation, as the power 
distribution system would have resonance characteristics and in systems with low resonant 
frequency the transient gain must be reduced to keep stability in the voltage. 

8. Claims 9, 10, 20, 33 and 34 are rejected under 35 U.S. C. 103(a) as being unpatentable 
over Anderson et al. (AN) (U.S. Patent 6,385,565) in view of Peil (PE) (U.S. Patent 4,806,937), 
Hanf et al. (HA) (U.S. Patent 6,438,462), Brown (BR) (U.S. Patent 5,960,207) and Chan (CH) 
(U.S. Patent 6,466,898), and further in view of Schutz (SCU) (U.S. Patent 5,444,298). 
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8.1 As per Claim 9, AN, PE, HA, BR and CH teach the system of claim 3. AN, PE, HA, 
BR and CH do not expressly teach that the voltage regulator circuit is configured to receive a 
first voltage as an input, and to output a second voltage, wherein the first voltage and the second 
voltage are not identical. SC teaches that the voltage regulator circuit is configured to receive a 
first voltage as an input, and to output a second voltage, wherein the first voltage and the second 
voltage are not identical (CL1, LI 1-15; CL2, LI 1-19), as the lower transistor dimensions and 
higher density require lower operating voltage of approximately 3.3 volts or lower in stead of 5 
volts, in order to prevent device failure and decrease power consumption (CL1 , L39-46). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the system of AN, PE, HA, BR and CH with the system of SC that included the voltage 
regulator circuit configured to receive a first voltage as an input, and to output a second voltage, 
wherein the first voltage and the second voltage would not be identical, as the lower transistor 
dimensions and higher density would require lower operating voltage of approximately 3.3 volts 
or lower in stead of 5 volts, in order to prevent device failure and decrease power consumption. 

8.2 As per Claim 10, AN, PE, HA, BR, CH and SC teach the system of claim 9. AN, HA, 
BR, CH and SC do not expressly teach that the mathematical model of the voltage regulator 
circuit is a simplified model. PE teaches that the mathematical model of the voltage regulator 
circuit is a simplified model (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), 
because as per CH, simplified model of the voltage regulator reduces the design verification time 
(CL1, L65-67). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the system of AN, HA, BR, CH and SC with the system of PE 
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that included the mathematical model of the voltage regulator circuit being a simplified model, 
as simplified model of the voltage regulator reduces the design verification time. 

AN, PE, BR, CH and SC do not expressly teach that the voltage regulator circuit is a 
switching voltage regulator. HA teaches that the voltage regulator circuit is a switching voltage 
regulator (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as a switching mode 
voltage regulator can be activated and deactivated by means of a control signal (CL5, L25-27). 
It would have been obvious to one of ordinary skill in the art at the time of Applicants' invention 
to modify the system of AN, PE, BR, CH and SC with the system of HA that included the 
voltage regulator circuit being a switching voltage regulator, as a switching mode voltage 
regulator could be activated and deactivated by means of a control signal. 

8.3 As per Claim 20, AN, PE, HA, BR and CH teach the method of claim 18. AN, PE, HA, 
BR and CH do not expressly teach that the voltage regulator circuit is configured to receive a 
first voltage as an input, and to output a second voltage, wherein the first voltage and the second 
voltage are not identical. SC teaches that the voltage regulator circuit is configured to receive a 
first voltage as an input, and to output a second voltage, wherein the first voltage and the second 
voltage are not identical (CL1, LI 1-15; CL2, LI 1-19), as the lower transistor dimensions and 
higher density require lower operating voltage of approximately 3.3 volts or lower in stead of 5 
volts, in order to prevent device failure and decrease power consumption (CL1, L39-46). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of AN, PE, HA, BR and CH with the method of SC that included the voltage 
regulator circuit configured to receive a first voltage as an input, and to output a second voltage, 



Application/Control Number: 09/625,578 Page 28 

Art Unit: 2123 

wherein the first voltage and the second voltage would not be identical, as the lower transistor 
dimensions and higher density would require lower operating voltage of approximately 3.3 volts 
or lower in stead of 5 volts, in order to prevent device failure and decrease power consumption. 

8.4 As per Claim 33, AN, PE, HA, BR and CH teach the system of claim 27. AN, PE, HA, 
BR and CH do not expressly teach that the voltage regulator circuit is configured to receive a 
first voltage as an input, and to output a second voltage, wherein the first voltage and the second 
voltage are not identical. SC teaches that the voltage regulator circuit is configured to receive a 
first voltage as an input, and to output a second voltage, wherein the first voltage and the second 
voltage are not identical (CL1, LI 1-15; CL2, LI 1-19), as the lower transistor dimensions and 
higher density require lower operating voltage of approximately 3.3 volts or lower in stead of 5 
volts, in order to prevent device failure and decrease power consumption (CL1, L39-46). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the system of AN, PE, HA, BR and CH with the system of SC that included the voltage 
regulator circuit configured to receive a first voltage as an input, and to output a second voltage, 
wherein the first voltage and the second voltage would not be identical, as the lower transistor 
dimensions and higher density would require lower operating voltage of approximately 3.3 volts 
or lower in stead of 5 volts, in order to prevent device failure and decrease power consumption. 

8.5 As per Claim 34, AN, PE, HA, BR, CH and SC teach the system of claim 33. AN 
teaches simulating power distribution circuit using a SPICE model (CL18, L5-13; Fig 8 A, Blk 
860, 865). AN, HA, BR, CH and SC do not expressly teach that the SPICE model of the voltage 
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regulator circuit is a simplified model. PE teaches that the voltage regulator circuit is a 
simplified model (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), because as per 
CH, simplified model of the voltage regulator reduces the design verification time (CL1, L65- 
67). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to combine the simulating power distribution circuit using a SPICE model of AN with 
the system of PE that included the voltage regulator circuit being a simplified model, as 
simplified model of the voltage regulator reduces the design verification time. 

AN, PE, BR, CH and SC do not expressly teach that the voltage regulator circuit is a 
switching voltage regulator. HA teaches that the voltage regulator circuit is a switching voltage 
regulator (CL12, L65 to CL13, LI 5; CL13, L32-48; Figs 6, 7 A and 7B), as a switching mode 
voltage regulator can be activated and deactivated by means of a control signal (CL5, L25-27). 
It would have been obvious to one of ordinary skill in the art at the time of Applicants' invention 
to modify the system of AN, PE, BR, CH and SC with the system of HA that included the 
voltage regulator circuit being a switching voltage regulator, as a switching mode voltage 
regulator could be activated and deactivated by means of a control signal. 

9. Claims 13, 16 and 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anderson et al. (AN) (U.S. Patent 6,385,565) in view of Peil (PE) (U.S. Patent 4,806,937), and 
further in view of Brown (BR) (U.S. Patent 5,960,207) and Chan (CH) (U.S. Patent 6,466,898). 

9. 1 As per Claim 13, AN teaches a method for determining a specific quantity (CL5, L41-61 ; 
CL6, L21-40; Fig. 8B, Blks 860, 807, 822, 841; Fig 5, Blk 520) and physical location of 
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decoupling components within a power distribution system (Fig 8B, Blk 823; Fig 5, Blk 540- 
555; CL6, L51 to CL7, L26); the method comprising: 

selecting decoupling components from a database, wherein the database includes 
characteristic values for a plurality of different decoupling components (Abstract, LI 1-13; CL4, 
L38-45;Fig. 8B, Blk 841); 

determining a target impedance for the power distribution system (CL18, L41; CL5, L6- 
15); and 

selecting one or more of the different decoupling components based on one or more 
electrical characteristic values for each of the decoupling components (CL4, L66 to CL5, L5; 
CL5, L25-33; Abstract, LI 1-13; CL4, L38-45; Fig. 8B, Blks 860, 807, 822, 841). 



AN does not expressly teach simulating the operation of the power distribution system, 
wherein the power distribution system includes a voltage regulator circuit coupled to a load. PE 
teaches simulating the operation of the power distribution system, wherein the power distribution 
system includes a voltage regulator circuit coupled to a load (Fig 2; CL7, LI 1-30; CL8, L4-13; 
CL8, L65-68; CL9, L33-40, L61-65; CL12, L33 to CL13, L15; CL13, L32-48; Fig 6), as the 
voltage regulation stabilizes the output voltage to within allowable tolerance (CL8, LI 0-1 2; 
CL12, L59-64) and simulating the voltage regulator allows identification of the transient 
response of the voltage regulator under various conditions (Fig 7B; CL13, LI -3). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of AN with the method of PE that included simulating the operation of the power 
distribution system, wherein the power distribution system included a voltage regulator circuit 
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coupled to a load, as the voltage regulation would stabilize the output voltage to within allowable 
tolerance; and simulating the voltage regulator would allow identification of the transient 
response of the voltage regulator under various conditions. 

AN does not expressly teach simulating the operation of the voltage regulator circuit 
using a model of the voltage regulator circuit. PE teaches simulating the operation of the voltage 
regulator circuit using a model of the voltage regulator circuit (CL12, L65 to CL13, LI 5; CL13, 
L32-48; Figs 6, 7A and 7B), as simulating the operation of the voltage regulator circuit using a 
model of the voltage regulator circuit allows identification of the transient response of the 
voltage regulator under various conditions (Fig 7B; CL13, LI -3). It would have been obvious to 
one of ordinary skill in the art at the time of Applicants' invention to modify the method of AN 
with the method of PE that included simulating the operation of the voltage regulator circuit 
using a model of the voltage regulator circuit, as simulating the operation of the voltage regulator 
circuit using a model of the voltage regulator circuit would allow identification of the transient 
response of the voltage regulator under various conditions. 

AN and PE do not expressly teach obtaining an estimate of a bulk capacitance value for 
the power distribution system; refining the bulk capacitance value based on results obtained 
during the cyclical simulation; and selecting one or more of the different decoupling components 
based on the bulk capacitance obtained during the simulating the operation of the power 
distribution system. BR teaches obtaining an estimate of a bulk capacitance value for the power 
distribution system; refining the bulk capacitance value based on results obtained during the 
cyclical simulation; and selecting one or more of the different decoupling components based on 
the bulk capacitance obtained during the simulating the operation of the power distribution 
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system (CL6, L14-21), as the output voltage and the amount of filtering are set by the value of 
the bulk capacitance in relation to load current and the bulk capacitance decreases the voltage 
ripple (CL6, LI 6-21). It would have been obvious to one of ordinary skill in the art at the time 
of Applicants' invention to modify the method of AN and PE with the method of BR that 
included obtaining an estimate of a bulk capacitance value for the power distribution system; 
refining the bulk capacitance value based on results obtained during the cyclical simulation; and 
selecting one or more of the different decoupling components based on the bulk capacitance 
obtained during the simulating the operation of the power distribution system, as the output 
voltage and the amount of filtering would be set by the value of the bulk capacitance in relation 
to load current and the bulk capacitance would decrease the voltage ripple. 

AN, PE and BR do not expressly teach performing a cyclical simulation of the power 
distribution system, wherein the. cyclical simulation includes simulating the operation of the 
power distribution system for a plurality of clock cycles. CH teaches performing a cyclical 
simulation of the power distribution system, wherein the. cyclical simulation includes simulating 
the operation of the power distribution system for a plurality of clock cycles (CL1, L64-67; Fig 
4; Fig 9; CL7, L47-52), as cycle based simulation allows trading off accuracy with speed and 
reduce design verification time (CL1, L64-67). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the method of AN, PE and BR with 
the method of CH that included performing a cyclical simulation of the power distribution 
system, wherein the cyclical simulation includes simulating the operation of the power 
distribution system for a plurality of clock cycles, as cycle based simulation would allow trading 
off accuracy with speed and reduce design verification time. 
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9.2 As per Claim 16, AN teaches that the decoupling components are capacitors, and wherein 
characteristics of each of the capacitors includes a rated capacitance value, a mounted inductance 
value, and an equivalent series resistance (ESR) value (CL5, L26-29). 

9.3 As per Claim 21, AN, PE, HA, BR and CH teach the method of claim 13. AN also 
teaches selecting the decoupling components based on known system parameters (CL18, L33- 
41); the known system parameters include one or more of the following: 

one or more power supply characteristics (C118, L35-41); 
allowable voltage ripple (CL18, L35-36); 
total current consumption (CL18, L36); 
physical location constraints (CL18, L38-39); 
weighting factors (CL18, L45-46; CLIO, L41-53); or 

a frequency range for a target impedance of the power distribution system (CL18, L41; 
CL5,L6-15). 

AN, HA, BR and CH do not expressly teach that the known system parameters include 
load characteristics and one or more voltage regulator circuit characteristics. PE teaches that the 
known system parameters include load characteristics and one or more voltage regulator circuit 
characteristics (CL12, L65 to CL13, L15; CL13, L32-48; Figs 6, 7A and 7B), as simulating load 
characteristics and one or more voltage regulator circuit characteristics allows identification of 
the transient response of the voltage regulator under various conditions (Fig 7B; CL13, LI -3). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
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modify the system of AN, HA, BR and CH with the system of PE that included the known 
system parameters including load characteristics and one or more voltage regulator circuit 
characteristics, as simulating load characteristics and one or more voltage regulator circuit 
characteristics would allow identification of the transient response of the voltage regulator under 
various conditions. 

9.4 As per Claim 22, AN, PE, HA, BR and CH teach the method of claim 2 1 . AN also 
teaches that the system is further configured to calculate one or more electrical characteristic 
values at one or more specified physical locations within the power distribution system 
(Abstract, L20-24; CL6, L8-14). 

9.5 As per Claim 23, AN, PE, HA, BR and CH teach the method of claim 22. AN also 
teaches that the system is further configured to generate a resultant bill of goods, the bill of 
goods including a specific quantity of each of the selected decoupling components and 
information concerning location of physical placement of the selected decoupling components 
within the power distribution system (CL6, L17-19; CL15, L14-21). 

9.6 As per Claim 24, AN, PE, BR and CH teach the method of claim 23. AN also teaches 
changing the specific quantity for any of the decoupling components selected from the database 
(CL5, L41-61; CL6, L21-40; Fig. 8B, Blks 860, 807, 822, 841; Fig 5, Blk 520); 

recalculating placement of the decoupling components at a specific location within the 
power distribution system (Fig 8B, Blk 823; Fig 5, Blk 540-555; CL6, L51 to CL7, L26); 
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the recalculating is based upon the known system parameters for the power distribution 
system (Fig. 8B, Blk 806; CL18, L33-44); and 

electrical characteristic values for the decoupling components (Abstract, LI 1-13; CL4, 
L38-45;Fig. 8B, Blk 841). 

AN, PE and CH do not expressly teach that the changing is based on the refining the 
bulk capacitance value. BR teaches that the changing is based on the refining the bulk 
capacitance value (CL6, LI 4-21), as the output voltage and the amount of filtering are set by the 
value of the bulk capacitance in relation to load current and the bulk capacitance decreases the 
voltage ripple (CL6, LI 6-21). It would have been obvious to one of ordinary skill in the art at 
the time of Applicants' invention to modify the method of AN, PE and CH with the method of 
BR that included the changing based on the refining the bulk capacitance value, as the output 
voltage and the amount of filtering would be set by the value of the bulk capacitance in relation 
to load current and the bulk capacitance would decrease the voltage ripple. 

10. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anderson et al. (AN) (U.S. Patent 6,385,565) in view of Peil (PE) (U.S. Patent 4,806,937), 
Brown (BR) (U.S. Patent 5,960,207) and Chan (CH) (U.S. Patent 6,466,898), and further in 
view of Chun (CHU) ("investigation of voltage regulation stability of static synchronous 
compensator in power system", IEEE, January 2000). 

10.1 As per Claim 14, AN, PE, BR and CH teach the method of claim 13. AN, PE, BR and 
CH do not expressly teach that the simulating the operation of the power distribution system 
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includes analyzing at least one transient response during the cyclical simulation. CHU teaches 
that the simulating the operation of the power distribution system includes analyzing at least one 
transient response during the cyclical simulation (Page 2643, Fig 4 and 5; Page 2644, Fig 6 and 
9; Page 2644, CL1, Para 1; Page 2645, Fig 12 and 13), as the transient response indicates the 
speed of response as a function of time and transient gain (Page 2644, CL2, Para 1). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of AN, PE, BR and CH with the method of CHU that included the 
simulating the operation of the power distribution system including analyzing at least one 
transient response during the cyclical simulation, as the transient response would indicate the 
speed of response as a function of time and transient gain. 

10.2 As per Claim 15, AN, PE, BR and CH and CHU teach the system of claim 14. AN, PE, 
BR and CH do not expressly teach that the simulating the operation of the power distribution 
system includes analyzing the stability of the power distribution system. CHU teaches that the 
simulating the operation of the power distribution system includes analyzing the stability of the 
power distribution system (Page 2645, Fig 10; Page 2646, Fig 14 and 15; Page 2647, Fig 17; 
Page 2645,CL1, Para 1), as the power distribution system has resonance characteristics and in 
systems with low resonant frequency the transient gain must be reduced to keep stability in the 
voltage (Page 2645, CL1, Para 1). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the method of AN, PE, BR and CH with the 
method of CHU that included the simulating the operation of the power distribution system 
including analyzing the stability of the power distribution system, as the power distribution 
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system would have resonance characteristics and in systems with low resonant frequency the 
transient gain must be reduced to keep stability in the voltage. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to the 
Applicants' disclosure. 

The following patents and papers are cited to further show the state of the art at 
the time of Applicants' invention with respect to simulating power distribution system 
with voltage regulator, switching mode regulator and SPICE model. 

1 . Buono, "Self oscillating switch mode DC to DC conversion with current 
switching threshold hysterisis", U.S. Patent 6,239,585, May 2001. 

2. Skelton et al. t "Hysteretic regulator and control method having switching 
frequency independent from output filter", U.S. Patent 6,147,478, November 
2000. 

3. Brooks et al., "Method and apparatus for programmable current sharing", U.S. 
Patent 6,292,378, September 2001. 

4. Herrell et al., "Power surge management for high performance integrated 
circuit ", U.S. Patent 5,963,023, October 1999. 

5. Vazquez et al., "An efficient single switch voltage regulator", IEEE, June 
2000. 
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6. Smith, "Packaging and power distribution design considerations for a Sun 
Microsystems desktop workstation", IEEE, October 1997. 

7. Bertacco et al., "Cycle based symbolic simulation of gate level synchronous 
circuits", IEEE 1999. 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
703-305-0043. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin Teska, can be reached on (703) 305-9704. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
9600. 

K. Thangavelu 
Art Unit 2123 

November 15, 2003 /\ 




